Archaeologists studying sedentary, hierarchical societies have offered vivid accounts of many striking forms of material culture: monuments requiring complex engineering and massive investments of labor; crafts requiring enormous skill and specialized networks of production and distribution; prestige goods marking the wealth, status, and power of elites; and other manifestations of social complexity too numerous to list. Similarly, archaeologists studying stone tools have documented an endlessly diverse range of complex core reduction and tool manufacture practices: thinned bifacial projectile points, the Levallois technique, prismatic blade production, obsidian and chert eccentrics, and countless others. In certain instances, stone tool production in sedentary societies itself took the form of a specialized craft-for example, the production of obsidian blades in Mesoamerica or Neolithic daggers in Scandinavia-and it has thus been studied by the nexus of those concerned with both sedentary societies and stone tools. Unfortunately, however, the vast majority of lithic production in sedentary societies (which tended to be informal and expedient) has received very little attention.
This volume presents case studies of lithics in sedentary societies around the world. The chapters generally reflect the traditional directions of lithic studies in sedentary societies and emphasize the important information lithics can provide about anthropological questions of interest to scholars of sedentary societies. This chapter reviews some of the general trends in global analyses of lithic technology and draws on the chapters in this volume to discuss directions for future research and the relevance of lithic studies to broader anthropological questions. This chapter is organized around four general themes: (1) what lithics can and cannot tell us about sedentary societies, (2) why we should study informal/expedient lithic technologies, (3) how studies of specialized stone tool production fit into the archaeology of both lithics and sedentary societies, and (4) how we build a better approach to the archaeology of stone tools in contexts in which they have generally been ignored up to this point.
Our answers to these questions point to some broader theoretical issues in terms of our reconstruction and modeling of prehistoric economic systems. On the one hand, we find fault with the overwhelming-sometimes seemingly exclusive-focus on production. Our conceptions of production in sedentary societies have articulated well with the latter-day preference for theories based on agency and practice. Yet as this book will show, there are many instances in which unspecialized forms of economic activity profoundly reflect important dynamics of both everyday life and the broader organization of prehistoric economies. Conversely, when stone tools are the result of craft specialization, there are many aspects of their manufacture that may shed light on prehistoric social and economic systems that go beyond a simple sequence of production, the acquisition of a craftsperson's skill, or the elite control of economic commodities. The chapters in this book shed light on these problems and explore some ways forward.
LITHICS IN SEDENTARY SOCIETIES
One axiom about the archaeology of stone tools is that as the most durable form of artifact in the archaeological record, lithics virtually last forever. As such, they are often the only remaining manifestation of the activities of our hunter-gatherer ancestors. Thankfully, mobile forager societies often did us the favor of producing handsome and complex lithic technologies, and the field of archaeology has done (relatively) well in relating this inherently unfamiliar form of artifactual patterning with the life ways of long-dead hunter-gatherers, especially in terms of subsistence and mobility. Put simply, hunter-gatherer archaeologists have paid so much attention to stone tools because we have not had many other options.
In contrast, more recent sedentary societies have usually left behind a bewildering diversity of durable garbage, and archaeologists of sedentary societies have therefore tended to focus on more familiar or more striking phenomena (Never mind that pile of broken rocks; let's go explore that pyramid.) In addition, relative to other forms of material culture, such as ceramics, lithics aren't even terribly chronologically or culture-historically diagnostic. Thus, for eminently understandable reasons, archaeologists of sedentary societies have tended to prioritize research on monuments, burials, tombs, palaces, jewelry, and ceramics and not studies of lithic technology. Sometimes certain specialized forms of lithic manufacture have been dazzling enough to warrant investigation alongside these other trappings of complexity, though such instances are comparatively rare. Furthermore, the outcomes of such research have tended to be understood with reference to the power of elites, which is, after all, probably reflected better by other forms of material remains, such as those listed above.
Another axiom of lithic analysis is that stone tool technology is reductive; that is, the process of producing and recycling stone tools involves taking large rocks and systematically breaking them to produce smaller rocks. This process of systematically detaching pieces from lithic objects (e.g., reducing cores, thinning bifaces, retouching blanks, and the like) results in an inferable sequence of technical procedures, or a chaîne opératoire, spanning the initial acquisition of lithic raw materials to the ultimate deposition of lithics into the stasis of the archaeological record. In some cases, entire sequences of technical operations took place at a single location, and thus such sites may include evidence concerning the complete life history of the stone tools present at them. In other cases, different stages of the operational sequences involved in stone tool reduction took place at different locations, reflecting mobility or the exchange of lithics as an economic commodity or some combination of the two. Reconstructing the operational sequences involved in stone tool production, as well as the spatial distribution of the various stages of these sequences of reduction, provides an invaluable window on the economic activities and decisions faced by prehistoric peoples involved in the production, exchange, and consumption of lithic technology.
On this point, we come to an important truth about the nature of lithic technology in the lives of past peoples in sedentary or complex societies or both: stone tools were probably not that important relative to other forms of technology and other economic concerns. Disasters happened when crops failed, when water sources dried up, when deadly diseases struck, or when enemy neighbors attacked. In contrast, it was perhaps a modest inconvenience when tool stone became scarce, when working edges became dull, when bifaces broke, or when the blades ran out. Unlike other aspects of economic production, lithic technology was seldom a life-or-death issue for prehistoric peoples
(excepting perhaps the rare craft specialists whose livelihoods depended on stone tool production).
This does not mean, however, that archaeological stone tools cannot provide profoundly important information about the lives of prehistoric peoples. Stone tools may not have been as important as all of the other economic commodities exchanged through the trade networks linking polities in various complex societies. Yet by virtue of their durability, their reductive transformation from the quarry to point of consumption and discard, and the spatial variation in the diagnostic waste associated with different stages of reduction, stone tools may be crucial sources of information about the organization of exchange networks over space and time. All the perishable goods that flowed through those exchange networks-goods on which people's lives often literally depended-may be long gone, leaving behind little or no trace. But the archaeological record of the stone tools that flowed through those exchange networks remains, layered with sequential information concerning the activities of the people who produced them, exchanged them, used them, and threw them away.
Likewise, for farmers, assuring the availability of appropriate lithic technology was likely a rather ephemeral issue relative to the planting, tending, harvesting, and processing of food crops-economic activities on which the lives of family members directly depended. Sometimes, of course, stone tools were specialized components of composite tools that were fairly important in agricultural activities, such as sickle blades or the tribula of threshing sledges. Such forms of agricultural lithic technology have indeed received significant attention from archaeologists (e.g., Anderson et al. 2004; Kardulias 2008; Whittaker 1996 Whittaker , 2003 Whittaker , 2014a Whittaker , 2014b Whittaker , 2014c Whittaker et al. 2009, this volume; Yerkes 2000) , and rightly so. More often than not, however, stone tools were used to manufacture and maintain the components of other tools and weapons (McCall 2012) . And since there is almost always some usable stone around somewhere, assuring the presence of appropriate lithic technology usually boiled down to a set of tactics for minimizing inconvenience in finding stone and reducing cores.
Yet while the vital economic activities of farmers usually left little or no trace in the archaeological record, the stone tools associated with these agricultural economic tasks are permanently present, often in cyclopean quantities. Once again, we can make inferences about the sequences of technical activities involved in the manufacture and use of stone tools in such contexts. These operational sequences were articulated with the broader organization of economic activities in which agricultural peoples were involved, and the
structure of economic activities within agricultural systems conditioned the activities involved in the production of stone tools. We can learn indispensable things about the organization of agricultural economies by investigating how, when, and where people (1) acquired tool stone, (2) reduced cores and produced tools, (3) used tools in different ways over the course of their use-lives, and (4) discarded spent tools in the context of other refuse. Therefore, while the expedient flaking of some chert core in the residential compound of some ancient Mesoamerican farmstead may not be very interesting in its own right (see McCall et al., this volume) , the articulation of knapping activities over space and time with the life-and-death economic activities of those farmers can provide uniquely important information about the life ways of long-dead peoples. Lithic technology, in a sense, mapped onto the economic activities of agricultural peoples that we would like to know more about.
Finally, there is a third axiom about lithic technology: it is globally and temporally ubiquitous in prehistory. Prior to the spread of metallurgy, stone tools had been produced by virtually every prehistoric society on every inhabited continent, from Plio-Pleistocene australopiths in the Rift Valley of sub-Saharan Africa to the sixteenth-century Aztecs of central Mexico. In fact, many resourceful peoples in complex societies continued to produce stone tools long after the advent of metal counterparts (see Davis, Manclossi and Rosen, and Whittaker, this volume), in part because of the widespread (although uneven) distribution of suitable lithic raw material sources. And a reasonable number of modern peoples continue to produce stone tools today (see McCall 2012 for discussion).
One implication of all this is that the archaeological record of stone tools is immense, diverse, and associated with nearly all past peoples. The other implication is that we can surely profit from studying variability in lithic technology over the vast diversity of contexts in which it may be found. We have accomplished this, at least to some extent, in our examinations of prehistoric hunter-gatherer technological systems, where we have demonstrated that stone tool technologies tend to vary in relation to mobility, settlement systems, and subsistence strategies. Yet our understanding of the lithic technologies of sedentary societies remains relatively poor, and in these cases the conventional hunter-gatherer organizational currencies of mobility/settlement and subsistence do not make sense. Obviously, a better empirical understanding of these cases is needed, as is a better theoretical toolkit for making sense of lithic variability as we continue to document it.
Chapters in this book build on a certain set of theoretical innovations in the study of the lithic technological systems present among sedentary agricultural
societies. Specifically, the chapters examine the ways lithics may provide information about economic activity, political organization, resource and production management, and the relationship between societal and technological change. Lithics are perhaps most commonly studied in sedentary societies as a way of understanding the segmentation and organization of past economic systems (Druart 2010; McDonald 1991; Parry and Kelly 1987; Rosen 2010; Sorensen 2010; Teltser 1991; Torrence 1984 Torrence , 1986 Horowitz, McCall et al., and Paling, this volume) . Lithic distribution patterns have sometimes been used as indicators of various types of economic activities, vectors of resource distribution, and the relevant involvement of different individuals in economic activity (i.e., market exchange; Garraty 2009; Hirth 1998 Hirth , 2010 Minc 2006 Minc , 2009 Santone 1993; Speal 2009; Stark and Garraty 2010) .
These sorts of theoretical approaches to the study of lithic technology have been particularly prevalent in the archaeology of Mesoamerica, as exemplified by the three Mesoamerican chapters in the volume (Horowitz, McCall et al., and Paling) . All three chapters focus on the importance of formal and informal tools in various aspects of Mesoamerican economies, pointing out in all cases that household residents participated in many aspects of lithic production, particularly of informal tools. These chapters illustrate the variability of lithic production across Mesoamerica, in particular the presence of both formal and informal tool technologies, a phenomenon discussed further below and by Manclossi and Rosen, and McCall et al. (this volume) .
Our understanding of prehistoric economic strategies, variability among economic activities, and the actors involved in lithic economies affects our understandings of economic variables as sources of power for individuals of varying socioeconomic and political statuses, hence facilitating information on political organization and sources of power (see Schroeder 2005) . In this volume, Arakawa provides an example of such studies from the southwestern United States. He uses lithics as a marker of sociopolitical organization, particularly for examining territoriality and the movement of populations. Similarly, Mehta and colleagues (this volume) address the role of political influence from other areas on the obtention of chert materials in the Lower Mississippi Valley, particularly the Carson site. The use of lithics to address economic and sociopolitical organization enhances our abilities to examine these systems in the past, particularly highlighting the ways different materials may illustrate variability in such systems, or throughout their use-life (see Appadurai 1986) .
Another direction in the study of stone tool technology is the organization of resource procurement, particularly in terms of the management of lithic
raw material sources. Within sedentary societies, extensive variability exists in the ways raw material sources were managed. In many Egyptian, Greco-Roman, and Inka contexts, quarry areas for building materials and tool construction, and the resultant products, were under some degree of imperial control (Cantarutti 2013; Degryse et al. 2009; Harrell and Storemyr 2009; Jennings et al. 2013; Kelany et al. 2009; Lollet et al. 2008; McCallum 2009; Ogburn 2011 Ogburn , 2013 Peacock and Maxfield 2007; Teather 2011; Torrence 1984; Contreras 2011, 2013; Weisberber 1983) . Evidence for such control takes the form of (1) organized work areas, including storage facilities (Cantarutti 2013; Harrell and Storemyr 2009; Storemyr et al. 2010 ); (2) transportation routes (Harrell and Storemyr 2009; Heldal 2009; Kelany et al. 2009; Ogburn 2013; Storemyr et al. 2010) ; (3) the scale and organization of production (Heldal 2009; Salazar et al. 2013 ); (4) widespread distribution of finished products (McCallum 2009); (5) organized villages for workers (Harrell and Storemyr 2009; Peacock and Maxfield 2007) ; and (6) state-sponsored ritual in and around work areas (Vaughn et al. 2013) . Less evidence, however, exists in other areas of the world for such strict top-down management (i.e., Cobb 1988 Cobb , 2000 Horowitz 2015 Horowitz , 2017 Horowitz , 2018 King 2000; Horowitz, this volume) . This is an indication that there is variability in the management of lithic resources in sedentary societies and that this variability may shed light on the nature of prehistoric social, economic, and political systems.
The manufacture techniques involved in lithic production are perhaps the most widely studied aspect of stone tool technologies in sedentary societies, as they have often been linked to broader features of economic organization in prehistoric societies (Chinchilla Mazariegos 2011; de Leon 2008; Dolores Soto 2005; Gaxiola Gonzalez 2005; Gaxiola Gonzalez and Guevara 1989; Healan 1989 Healan , 2002 Healan , 2003 Hirth 2011; Kerley 1989; Lewis 1995; Parry 2002) . Such studies focus on the location of production, continuity/regularity of production, and management of production activities by non-craft producers. The temporality of production (full-time versus part-time specialization, intermittent production, multicrafting) is an arena of great debate among scholars, both in how one determines production amounts and also concerning the importance of such production activities for understanding the involvement of various actors in different aspects of production (see Costin 1991 Costin , 1996 Costin , 2000 Costin , 2004 Costin and Hagstrum 1995; Hirth 2009 for more details). Determining the relationship between craft producers and other individuals can be complicated (see Carballo 2013; Hirth 2009 Hirth , 2011 , although establishing such relationships can provide information about the economic implications of production activities.
Perhaps one of the most important emerging avenues of discussion/elaboration in studying lithics in sedentary societies involves technological change and what it can tell us about change in other aspects of society. While major social and economic transitions may not always be reflected in lithic technological systems (e.g., McCall and Horowitz 2014), major periods of technological change can often signal profound shifts in prehistoric socioeconomic systems. As Marx (1971 Marx ( [1859 : 109) commented in Das Kapital, "The hand-mill gives you society with the feudal lord; the steam-mill society with the industrial capitalist." On the one hand, we doubt that the obsidian prismatic blade gives you Mesoamerican civilization or any other equivalent sentiment for other times and places. On the other hand, we are confident that major changes in prehistoric social, economic, and political systems were indeed reflected in archaeological patterning associated with the production, distribution, and consumption of lithic technological resources.
Chapters in this book address two areas of particular interest to technological change in sedentary societies: the advent of metallurgy and the changes to technology that occur with cultural contact. In many cases, after the introduction of metal, stone tools were no longer utilized. In others, lithic use continued for longer periods of time. In some cases, tools that continued to be produced from stone were those for which the functional characteristics of raw materials were superior to metal or when lithics were used for ritual purposes (Bamforth 1993; Bronowicki and Masojc 2010; Cobb 2003a Cobb , 2003b Cobb and Pope 1998; Cobb and Ruggiero 2003; Flexner and Morgan 2013; Frieman 2010; Johnson 1997 Johnson , 2003 Karimali 2010; McCall 2012; Odell 2001 Odell , 2003 Raczek 2010;  van Gijn 2010; Davis, this volume; Manclossi and Rosen, this volume). The longest-lasting of these examples is gunflints, made in Europe and the Americas from the early 1500s to the late 1800s (Kenmotsu 1990; Kent 1983; Watt and Horowitz 2017; White 1975; Whittaker 2001; Woodall et al. 1997) .
Other examples in sedentary societies include blades for sickle production in the Near East (Whittaker 1996 (Whittaker , 2003 Whittaker et al. 2009; Yerkes 2000) and other types of tools in the circum-Mediterranean world (Eriksen 2010; Kardulias 2008 Kardulias , 2009 Milevski 2013; Rosen 1996) . Blade production for use as parts of sickles and threshing sleds continued after the advent of metal; Canaanean blade technology in the Near East began in the Early Bronze Age (Rosen 1983 (Rosen , 1997 , in conjunction with the advent of metallurgy (Anderson et al. 2004; Rosen 1996 Rosen , 1997 Rosen et al. 2014) . In some areas of the Mediterranean, the Balkans, and the Black Sea, the threshing industry, using stone blades, continued as late as the 1950s in Cyprus and the 1980s in some areas of western Turkey, probably as an extension of the techniques that (Anderson et al. 2004; Kardulias 2008; Whittaker 1996 Whittaker , 2003 Whittaker , 2014a Whittaker , 2014b Whittaker , 2014c Whittaker et al. 2009; Yerkes 2000) . The persistence of specialized lithic technology beyond the introduction of metal tools adds complexity to our understanding of how technologies change and what this can tell us about the ways technological change reflects-or does not reflect-broader patterns of sociopolitical organization. In this case, the continuity of some lithic production traditions in conjunction with the production of new tool types of different materials highlights the importance of raw material properties for specific tasks and the continuity of tools that are best for such tasks.
In other cases, lithic technology persisted past the appearance of metal for other economic reasons. Lithics often offer a cheap and effective alternative to metal tools in situations in which the latter may be difficult or expensive to acquire. In this volume, Manclossi and Rosen describe the persistence of expedient lithic technologies into the Near Eastern Bronze Age. In this case, and others like it in the early metal ages, stone tools weren't necessarily more functionally effective than their metal counterparts, but they were much cheaper and ubiquitously available. Resourceful peoples around the world and into the modern day have repeatedly returned to basic practices of stone tool production in situations where metal is hard to find, expensive, or otherwise impractical.
Another widespread example of this phenomenon involves the knapping of new materials, especially bottle glass ( Johnson 1997; Raczek 2010; Shott and Weedman 2007; Weedman 2000 Weedman , 2002 Weedman , 2006 ; see also McCall 2012) . Glass knapping is particularly interesting because it often occurs alongside the use of metal tools and as a continuation of older practices of stone knapping. In Ethiopia, modern hideworkers produce and use glass scrapers, which may have functional advantages over putative metal counterparts and which are cheaper than scrapers made on chert or obsidian, since lithic raw material sources are often tightly controlled by local clans and stone is often sold in markets at considerable cost (Weedman 2000 (Weedman , 2002 (Weedman , 2006 . Here, glass knapping provides a more effective solution to the technical problems than does metal and is a cheap alternative to knapped stone.
The utilization of knapped glass has also been documented among the Highland and Lacandon Maya (Clark 1989 (Clark , 1991 Deal and Hayden 1987; Hayden and Deal 1989; Maler 1902; Tozzer 1907 ; see also Weigand 1989) . Under one set of circumstances, expediently knapped glass, which is often salvaged from garbage deposits, provides a cheap and easy solution in the manufacture and maintenance of wood, bone, and leather components of other tools. In other situations, glass has replaced obsidian in the manufacture of tools
for rituals, such as blood-letting ceremonies. Obsidian is generally hard to come by in the modern Maya world, but glass is not. Thus glass as an obsidian replacement facilitates the continuation of an ancient set of ritual practices using a modern raw material. In general, the production of glass tools informs us about how technological change co-occurs with changing social and political interactions and the impact of colonial contact on material culture (e.g., Chatfield 2013; Harrison-Buck et al. 2013; Tolmie 2013) .
While variation among the lithic technologies of sedentary societies is immense, the chapters in this book focus on a central distinction between the production of informal tools, which are often expedient and take the form of utilized flakes produced from locally occurring raw material sources, and the production of formal tools, which are often complex in their design, require considerable skill on the part of the craftspeople who produce them, and are often distributed widely from their sources through extensive networks of exchange. We recognize that this distinction likely retains some of the baggage of the culture-historical focus of the early field of archaeology, as well as the typological tunnel vision of early approaches to lithic analysis. But we have to start somewhere, and learning about the sources of this distinction, as well as the nature of variation within these two categories, can be seen as a first step in using lithic technology to understand the social, economic, and political systems of sedentary agricultural societies.
INFORMAL TOOLS, OR THE COMPLEXITY OF THE INFORMAL
As Nelson (1991) and Andrefsky (2005) define them, informal tools are unstandardized, require minimal effort in construction, and are produced with immediately available raw materials and with little concern for the final tool form. Formal tools require more effort, planning, and skill in their manufacture and are more costly in terms of production effort and raw material quality, but they hold added value in terms of their design, such as increased versatility, maintainability, or effectiveness relative to some specific function. As an overlapping concept, Binford (1976) defines expediency as the ad hoc production of a tool from immediately available materials for the resolution of some immediate technical problem, followed by the immediate discard of the tool once its use has been completed. Binford contrasts expediency with curation, which refers to the retention of a tool for some period of time in anticipation of a future need.
The field of archaeology has not fully recovered from the confusion surrounding these concepts (e.g., Shott 1996) . We stress that expediency and
curation are not merely contrasting strategic options available to individuals in making decisions about their technology and that informal tools may sometimes be curated and formal tools may sometimes be used expediently. Furthermore, the distinction between informal and formal tools offers a simple vocabulary for talking about the basic formal qualities of stone tools in the archaeological record and the manufacture processes through which they were produced. Expediency and curation are a vocabulary for talking about the technological strategies employed by past peoples, about which we strive to make inferences based on the things we find in the archaeological record.
Some time ago, archaeologists studying sedentary agricultural societies and the lithic technologies they produced had to come to grips with the fact that many-perhaps most-of these lithic technologies are dominated by the production of informal tools, which provides evidence for largely expedient lithic technological systems. Much of our way of thinking about this situation stems from the influential paper by Parry and Kelly (1987) , which argues that sedentism results in the stockpiling of lithic raw materials within residential units, meaning that people no longer needed to conserve these materials by producing complex formal tools (e.g., bifaces, blades), as did most mobile hunter-gatherers. Thus sedentary peoples tended to utilize un retouched flakes produced expediently from cores made on raw materials stored at residential units. Parry and Kelly's (1987) generalization about the lithic technology associated with sedentary societies has been remarkably durable, even in the light of three decades of subsequent research. Likewise, their theoretical explanation of this empirical generalization has remained fairly popular because of its clear intuitive appeal. While the Parry and Kelly paper has propelled the field forward in thinking about the sources of variability in the lithic technologies of prehistoric societies, some cracks in the foundation of this model have become apparent. For one thing, as we discuss in more detail below, there are many cases in which the facts defy the Parry and Kelly generalization (see also Cobb and Webb 1994; Hofman 1987; McNerney 1987) . We approach this issue in the next section, which deals with specialized lithic technologies.
For another thing, there are some problems with the Parry and Kelly (1987) theoretical explanation of the prevalence of expedient/informal lithic technologies in sedentary societies. Specifically, in both archaeological and ethnographic cases of stone tool production, the evidence for lithic raw material abundance and stockpiling at residential centers is scarce. In this volume, McCall and colleagues examine a dimension of this problem at the site of Chalcatzingo. Here, prehistoric knappers collected locally available chert and knapped it using informal/expedient knapping strategies-all in keeping with the Parry and Kelly model. In contrast, in many cases the Chalcatzingo chert knappers reduced cores to almost ridiculous extremes, including through the use of bipolar percussion. Clearly, knappers at Chalcatzingo were concerned with economizing raw material in the reduction of chert cores. However, they achieved this goal through the exhaustive use of informal strategies of core reduction rather than adoption of more formal methods of core reduction for the purposes of raw material economy, such as bifacial thinning or prismatic blade production. Furthermore, there is no evidence for stockpiling in this case or in many others like it.
Similarly, Manclossi and Rosen (this volume) find continuity in the informal, or ad hoc, lithic industries associated with metal technologies in the Near East, and they attribute more formal lithic technologies to the rise of specialization in lithic production. Increased specialization led to a decrease in lithic production skill by other knappers, hence increasing the importance of these informal but common tools created by individuals as needed. The causes of informal tool technologies illustrate the importance of the detailed examination of those technologies, as such technologies inform us about the organizational dynamics of past societies. Once again, Manclossi and Rosen show that the Parry and Kelly (1987) model only partially tells the story of informal lithic technologies in the later prehistory of the Near East. Studies such as these help demonstrate the vital importance of understanding informal stone tool industries in sedentary societies and of doing so in a way that focuses on the isolation of strategic variability over space and time. Doing so will allow us to get beyond the Parry and Kelly (1987) model-successful though it has been-to build a better framework for making inferences about the economic and social contingencies that shaped the lives of individuals in past sedentary farming societies.
Building an analytical framework for making sense of variability among informal stone tool industries in sedentary societies may also allow us to improve upon a preoccupation with craft production both as the basis of individual economic activity and as the source of identity at its many scales. A great deal of archaeological theory in the twenty-first century, especially that dealing with complex societies, has been based on concepts of agency and practice (Bourdieu 1977; Dobres and Robb 2000; Giddens 1979 ). For example, in examining the production of obsidian eccentrics at the Classic Maya site of Piedras Negras, Hruby (2007) argues that the highly complex and ritually structured knapping practices involved in producing this extreme form of prestige good were themselves key mechanisms in the embodiment of both individual and collective identity. Agency and practice theory puts a premium on the study of craft production involving products with distinctive formal characteristics and complex sequences of production activities, usually those involving great skill on the part of the craftsperson. In lithic technology terms, Hruby's (2007) study of Maya eccentrics fits the bill perfectly. Yet expedient and informal technologies, such as those endemic to large numbers of sedentary societies, hold little appeal for those interested in agency and practice. To put it bluntly, it is hard to argue that a prehistoric farmer who expediently removed a sequence of flakes from some core lying around the farm somehow embodied her identity in doing so when it was the geometry of the core and perhaps the immediate contingencies associated with the need for a sharp flake that shaped the gestures involved in knapping.
In thinking about a modern equivalent, it would be like arguing that one could embody one's identity or individual agency in how one goes about repairing a hole in a screen door with a strip of duct tape. Even if some people derive aspects of their identity from their use of duct tape (many of them archaeologists, no doubt), this is not the principal dynamic reflected in the technical gestures associated with the duct tape repair-and the issue obviously becomes much trickier in the archaeological record, where we have access to evidence about what people did with technology and not how such practices may or may not have fit into their identity. Even if some aspect of expedient flaking was part of the identity of certain past individuals, what we see archaeologically is the immediate technical response to the problems posed by (1) the requirements of the task at hand and (2) the characteristics of the available technological raw materials.
It may simply be the case that some activities are meaningful in terms of agency and practice but that others are not; that there is a French way to make a croissant but not a French way to hammer in a nail. Yet the difficulty that agency and practice theories have in dealing with expedient technologies highlights a potential analytical critique: how do we know when someone in the past did something a particular way in order to manifest some aspect of their identity and not simply because it was the easiest way of responding to the technical contingencies that happened to be facing them at that moment? Answering this question would require us to know something that we, as archaeologists, are fundamentally incapable of knowing: what was on the minds of people in the past. We return to this theme again in the next section, which deals with formal stone tool traditions.
In any case, for now we have established that expedient/informal core reduction does not relate very well to current theoretical foci of agency and practice-or, for that matter, to materiality, monumentality, temporality, memory, and so on. So why should we bother studying this phenomenon at all? As we stated earlier, while the gestures involved in expedient core reduction themselves are not that interesting, they are carried out and distributed over space and time in ways that reflect economic activities that are of utmost interest. As the chapters in this volume will demonstrate, there are many ways in which the various stages of the expedient core reduction process are integrated within the broader economic activities of prehistoric farmers. Here are a few points of particular interest discussed in this book:
1. The integration of lithic raw material collection into other economic activities, such as the tending of farm fields, the extraction of other kinds of raw material resources from the landscape, and interaction/exchange with other populations and settlements 2. The technological goals reflected in the specific strategies of expedient core reduction, the production of utilizable flakes, and the selection of particular flakes for use in performing certain tasks 3. The raw material economic decisions reflected by the use of certain core reduction strategies, the length of core reduction sequences, and the degrees of core exhaustion 4. The technical contingencies reflected by the recycling and repurposing of utilized flakes through different retouch tactics 5. The location and timing of knapping activities as reflected by the context of discarded lithic materials and the other artifacts and features with which they are associated.
Naturally, this is only the beginning of a list of things we should study about the informal stone tool traditions of sedentary societies, but it is a place to start. More generally, we need to develop a better analytical framework for relating the characteristics of informal lithic industries in sedentary societies with the salient economic dynamics they are capable of reflecting. This is no easy task, and it will require profound creativity when it comes to thinking through how lithic manufacture as a spatially and temporally distributed reductive process related to other economic activities in ways that are archaeologically visible. We hope this volume makes a contribution in this pursuit, if for no other reason because it demonstrates that the Parry and Kelly (1987) model does not explain it all and that studying informal lithic traditions in sedentary societies has a legitimate place in the field of archaeology alongside studies of other, more complex forms of craft production. Specialized tools have formed the core (if you will excuse the pun) of lithic studies in sedentary societies, and for good reason. For one thing, specialized tool forms tend to be more culture-historically diagnostic and significant, at least in contrast to expedient flake production, which tends to be ubiquitously lacking in typologically distinctive formal features. In addition, specialized tool forms relate more clearly to political-economic issues that are of theoretical interest to archaeologists, such as craft specialization, trade, elite control of economic resources, sociopolitical inequality, and similar factors.
Two prime examples of specialized tool production, resulting from formal core technology, are obsidian prismatic blades found throughout Mesoamerica and sickle blades in the Near East and elsewhere in the Old World. These specialized implements are functionally distinct from informal lithic technologies, which were often used alongside them contemporaneously. In addition, specialized tools were produced and distributed in unique ways, often involving both the restricted control of lithic raw material sources and the production activities of highly skilled and specialized craftspeople. In places like Mesoamerica and the Near East, the production of these specialized tool forms articulates with the operation of broader economic systems in important and illustrative ways. It is no wonder that they have garnered so much previous attention.
Mesoamerican obsidian prismatic blade production in particular has been discussed at great length elsewhere (see Gaxiola Gonzalez and Clark 1989; Hester 1978; Hirth 2003 Hirth , 2006 Hirth and Andrews 2002; Levine and Carballo 2014 for summaries of this research). The production of such materials involves preparation and production of highly structured formal cores, which were then distributed outside the areas of raw material accessibility (a relatively restricted volcanic area of highland Guatemala and Mexico). Prismatic blades were produced by craft specialists and distributed through a variety of mechanisms, including elite management and itinerant craftspeople. The study of obsidian prismatic blade production has shed light on the political-economic systems of prehistoric societies from nearly every region and time period of Mesoamerica, from the Formative villages of the Olmecs to the Spanish contact-period cities of the Aztecs.
Morphologically similar tools were used for agricultural activities in the Near East; sickles produced on blades became more formal over time, with early examples in the Late Natufian period (12,800-10,200 BP; Belfer-Cohen and Goring-Morris 1996) Bar-Yosef et al. 1991; Goodale et al. 2002 Goodale et al. , 2010 Nishiaki 2000) and continuing into the Bronze Age (see Davis, this volume). Naviform blade cores are boat-shaped and standardized in shape and size, use percussion technology for blade production (Quintero and Wilke 1995) , and are generally produced on high-quality, exotic raw materials (Quintero 1996) . By the Pottery Neolithic (PN; 7500-6000 BP), the formality of cores decreased, with an emphasis on the production of similar tools through blank retouch as opposed to similarities in the blanks themselves (Finlayson et al. 2003; Gopher et al. 2001) . This blade technology exists through the introduction of metal tools, referred to by this time as Canaanean blades, which are extremely standardized (Anderson and Chabot 2001; Anderson et al. 2004; Milveski 2013; Rosen 1996 Rosen , 1997 , although those found at Harrapa are less standardized (Davis, this volume).
In both Mesoamerica and the Near East, the formality of cores contrasts with Parry and Kelly's (1987) expectations for the informality of core technology in sedentary societies. In both cases, blades were used for composite technologies (Anderson and Chabot 2001; Bleed 1986; Nelson 1991; Shott 1989) . Ethnographic studies illustrate that haft construction is frequently the most expensive part of component tools (Gould 1980; Rule and Evans 1985; Weedman 2002 Weedman , 2006 , which explains the preference for replacing the components rather than the haft. In both Mesoamerica and the Near East, blades are preferentially produced on high-quality raw materials, mostly non-local, which results in specialized production areas close to sources and intensive utilization of cores and tools outside source areas (Anderson et al. 2004; Davis, this volume; Quintero and Wilke 1995; Rosen 2013; Willke 1996; Wilke and Quintero 1994) .
The production and exchange of these specialized tool forms in sedentary societies was predicated on the exchange systems and craft specialization present in these societies. We might ask, for example, why are there cases such as the production of obsidian blades in Mesoamerica and sickle blades in the Near East that so thoroughly defy the Parry and Kelly (1987) generalization about lithics in sedentary societies? We would argue that the presence of extensive networks of exchange was, in a sense, the tail that wagged the dog of specialized stone tool production. Such exchange networks arose in the context of the distribution of a wide range of consumable goods and durable craft products. Once in place, these exchange networks created economic opportunities for those who controlled major sources of high-quality lithic raw materials and the craftspeople who were involved in specialized stone tool production at workshops located near these sources. Without Parry and Kelly (1987) pattern of expedient knapping would most likely have been borne out.
For example, in this volume McCall and coauthors document the expedient knapping of chert at Chalcatzingo, which occurred alongside the highly specialized production of obsidian prismatic blades in elite-controlled craft workshops (see also Grove 2014) . Were it not for the presence of the exchange networks through which the many goods from Chalcatzingo flowed into the Olmec world, there would have been no demand for obsidian prismatic blades, no need for control/exploitation of the obsidian quarries in the region, and no need for specialized workshops to produce blades. Thus the prevalent pattern of expedient chert core reduction would have been the norm, obsidian would have been rare, and blade production (for the most part) would not have occurred.
It is also the case that the limited locations of specialized stone tool production identified archaeologically in sedentary societies indicate that relatively few producers were responsible for the production of prepared cores. Most sites with Canaanean blades show no evidence of local production, indicating that the finished products arrived from elsewhere through trade (Anderson and Chabot 2001; Milevski 2013; Rosen 2013) . This is also true throughout much of the Maya lowlands, which received blades through trade with settlements in the volcanic highlands that had access to obsidian sources. In addition, at both Near Eastern sites with Canaanean blades and lowland Maya sites with obsidian prismatic blades, there is also a great deal of expedient/informal stone tool production using locally available lithic raw materials. Thus the production of these formalized tools co-occurs with a more informal lithic tool technology, produced locally or, in the Canaanean case, with bronze tools.
The organizational properties of lithic technologies in sedentary societies permit the coexistence of informal stone tools, which were produced expediently using local raw materials, and formal technologies, which rely on specialized producers and long-distance trade. While this phenomenon has been noted previously, it has generally been treated as little more than a curiosity. The contrasting dynamics suggested by the coexistence of specialized and informal stone tools, however, have profound implications for our understanding of prehistoric economic systems, as well as clear directions for future research.
First, we suggest that the production of specialized stone tools is most interesting when viewed through the lens of what it can tell us about the economic networks and systems that fostered their production. At every stage in the process of specialized stone tool production-from raw material acquisition to the core reduction activities of specialist knappers to the transmission of finished products to the recycling and discard of these products at the location of their consumption-the effects of the political-economic systems and exchange networks in which the various actors were involved can be detected in the technological decisions that were made. Therefore, we would argue that there is great value in studying the organization of specialized stone tool production in relation to the political, in studying the economic systems that brought specialized stone tool production activities into existence.
Second, we feel there are problems associated with the use of agency and practice theory frameworks in examining specialized stone tool production. On a philosophical level, we might ask if prehistoric craftspeople made specialized stone tool products using such systematically consistent techniques because (1) they were ideologically committed, constrained, or both by social, political, or ritual norms and institutions; (2) they manifested some aspect of their identity by doing things that way; or (3) it was the most economically efficient set of methods given the generally invariant conditions of production faced by craftspeople in workshops. It could be none of the above, all of the above, or some combination-but more critically, how would we know?
The interchangeable and simultaneous use of specialized and informal stone tool products also points out the complexity in approaching the ideational underpinnings of any particular pattern of technological behavior. Can practice be an appropriate way of looking at specialized stone tool production when informal/expedient lithic technological systems, which are much harder to deal with using this framework, operated concurrently and co-locationally? If so, why are we so sure of the social significance of one form of technological activity but not the other? And finally, given the primacy of economic networks of exchange in structuring patterns of specialized stone tool manufacture, it is worth questioning how much agency individuals actually had in the face of the necessity for efficiency fostered by commodification of specialized lithic products in the context of trade.
In general, we would argue that examining lithic production without relating it to the specific economic and social conditions under which it occurred leads to the construction of speculative scenarios about knapping behavior in prehistory. When viewed in context as technical responses to the constellation of opportunities and constraints imposed by the operation of economic systems, however we choose to view those, lithic production can provide key clues about the nature of exchange networks, the control of economic commodities, and political systems that guided the activities of extractors, craft producers, traders, and consumers. When viewed in isolation, archaeological accounts of lithic production often lead to bald speculation about why knappers did things in certain ways and what knapping activities meant to prehistoric peoples. Once again, as purely ideational phenomena, such quests for motivation and meaning are doomed to ambiguity and conjecture about the past.
GAPS AND FUTURE DIRECTIONS
Unfathomable volumes of knapping debris are associated with the archaeological records of sedentary societies, and we now know a good deal about the basic characteristics of many of these lithic industries. Yet with the exception of a few famous studies mostly having to do with the role of specialized stone tool production in certain sedentary societies, research on lithics in sedentary societies has unfortunately yielded sadly little concrete information about human prehistory and our theoretical explanation of it. There are still large gaps in our understanding of the importance of lithics, particularly some of the subtitles inherent in the ways they were produced, exchanged, and consumed.
This book illustrates some of the lacunae in our knowledge of lithics in sedentary societies, as well as some analytical, theoretical, and culture-historical points of emphasis that may be useful in resolving them. In terms of analytical methods, one lesson from the chapters in this volume concerns the value of studying whole lithic assemblages rather than focusing on specific tool types or specialized production contexts in isolation. Although the specialized tool types, such as those discussed above, are important in understanding past societies, recognizing variability in lithic production both within and between contexts has much to tell us about the role of lithics in the past. Part of this approach involves the recognition that neither specialized nor informal stone tool production was a monolithic or an invariant phenomenon. Both forms of stone tool production varied over time within particular contexts and (more obviously) between different contexts. The formation of systematic comparisons between the stone tool assemblages associated with different units of the space-time systematics we study as archaeologists is poised to provide novel insights about prehistory. In addition, an examination of the many cases in which specialized and informal stone tool production coexisted contemporaneously may speak to the nature of the broader economic systems in which stone tool production occurred. Detailed analyses of assemblage-level data, as proposed by McCall and coauthors in this volume, provides additional information about reduction processes and the ways those processes interacted with broader social and political systems in ways invisible when only parts of assemblages are addressed. Manclossi and Rosen, in this volume, use detailed core analyses to address differences in informal core and tool technologies, a method that has potential for widespread application in other regions. Other chapters in this volume focus on workshop-level lithic production (Whittaker; Davis) or household-level production (Arakawa; Horowitz; Manclossi and Rosen; McCall et al.; Mehta et al.; Paling) . The combination of these types of analyses-that is, comparisons of both formal and informal technology and production areas-provides a more holistic understanding of the production types and techniques employed within sedentary societies.
Other gaps that exist in our studies of lithic technology of sedentary societies are geographic and culture-historical in nature. Although our volume focuses on global perspectives on lithic technologies, some world areas are much more heavily represented than others. This is at least in part a result of the absence of scholars studying lithics in certain world regions. Chapters in this volume examine cases in West Asia, North America, and Mesoamerica. Most striking perhaps is the relative dearth of lithic analysis in much of South America in sedentary societies. Although the study of hunter-gatherers in the region is quite robust, lithics in later societies have received scant attention.
Colloquially, many scholars (including both lithicists focusing on mobile societies and non-lithicist scholars of complex societies) discount the significance of lithics in places like South America and Mesoamerica as "poor quality" or "uninteresting," mostly because of the high frequency of informal tools. As the chapters in this volume show, the very informality of certain lithic assemblages itself and its contrast with specialized forms of stone tool production provide wide ranges of important information on past organizational dynamics. Such preconceptions about informal lithic industries in sedentary societies limit the ways in which both lithic production and economic organization are studied.
We hope this book, if nothing else, makes the case for the value of studying the various lithic industries to be found in the archaeological record of sedentary societies-regardless of whether you agree with our analytical and theoretical perspectives on them. While we have made a good start by addressing a variety of broad anthropological themes from lithic technology around the globe, much more work remains to be done to increase our understanding of the ways studies of lithics can complicate our understandings of the archaeological record and the organization of past societies. 
